The automated haematology analyser, SYSMEX E-5000, measures and computes quantitative haematological parameters, and determines the size distribution of blood cells and platelets. After partial lysis, the analyser classifies the leukocytes into 3 populations: small cells (lymphocytes), intermediate sized cells (basophils, eosinophils, monocytes) and large cells (neutrophils, including band cells).
Introduction
small cells (lymphocytes), _ . (6, 7) . have been developed for the automation of timeconsuming microscopic blood cell differentiation (l, These three cell populations and the size distribution 2). These analysers classify leukocytes according to of the erythrocytes and thrombocytes, respectively, their cytochemical behaviour (3, 4, 5) , or according are recorded graphically. Studies on the diagnostic to conventional morphological criteria, using an op-value of the size distribution of erythrocytes in thaltical-electronic System (5) . A third group of auto-assaemia screening were reported recently (8) . A remated analysers performs a partial differentiation of cent communication compared the reliability of releukocytes in cell popiüations. The SYSMEX -50 sults from the SYSMEX E-4000 with those from the Analyser (Toa Medical Electronics Co., Ltd.) quan-Technicon H6000 (9) . In the present work, the tritifies ceU numbers^ calculätes the indices, and, after modal leukocyte size distribution determined by the partial cell lysis, classifies the leukocytes into 3 pop-SYSMEX E-5000 is compared with the results of ulations according to size: microscopic blood cell differentiation.
Materials and Methods

SYSMEX G-5000
This analyscr determines 18 haematological parameters, including the trimodal size distribution of leukocytes and the size distribution of erythrocytes and thrombocytes respectiveiy. The quantitative values are expressed numerically, and the distribution diagrams are generated graphicaUy. Details of the Operation and performance of the apparatus are available from the manufacturer (supplier: Digitana AG, CH-8810 Horgen, ZH).
Blood samples
Venous blood was taken from a total of 1000 inpatients and outpatients, using vacutainers with potassium-EDTA äs anticoagulant. Bach sample was analysed manually by microscopic differentiation of the blood smear, äs well äs in the haematological analyser SYSMEX E-5000. Since the analytical reliability of the apparatus is proven (6, 9, 10, 11) , the numerical parameters were not examined.
Evaluation criteria
Each microscopic analysis was performed on 200 cells. Results were classified äs "normal" if the numerical haematological parameters from the automated analysis and from the microscopic investigation both laid in the normal ränge. They were classified äs "pathological" if the quantitative parameters determined in the SYSMEX E-5000 and/or the microscopic results laid outside the normal limits. Accordingly, the results from the analyser were classified äs "normal" (total SYSMEX results in the normal ränge) or "pathological" (quantitative haematology and/or size distribution diagrams outside the normal ränge). Assignment of the classification "normal" or "pathological" was based on accepted laboratory values for microscopic blood cell differentiation, and on the reference ranges provided by the apparatus manufacturer for cell numbers and cell populations (tab. 1). Each sample analyzed was placed in one of four groups: "true normal" (TN), "true pathological" (TP), "false normal" (FN), and "false pathological" (FP) (tab. Tab. l. Normal ranges for microscopic blood cell differentiation and for the SYSMEX E-5000 leukocyte populations. Based on these ranges, the results are classified äs "normal" or "pathological". 
Results
Microscopic differentiation of the blood smears from all patients revealed 379 (37.9%) "normal" and 621 (62.1%) "pathological" results. Of the microscopic "normals", the SYSMEX E-5000 recognized 310 (82%) als "normal", and classified the remaining 69 (18%) äs "pathological". Based Ün the total of 1000 samples, the SYSMEX E-5000 produced 6.9% "false pathological" results. Out of the 621 pathological microscopic results, the SYSMEX E-5000 classified 18 (2.9%) äs normal, i.e. 1.8% of the total samples. The reliability with which a single SYSMEX result can be considered äs "true normal" or "true patho·l ogical" is shown in The calculated diagnostic sensitivity and predictive value are satisfactory. The somewhat low diagnostic specificity of 81.8% and the predictive value of a pathological result of 89.7%. are essentiaUy düe to the 6.9% of "false pathological" SYSMEX results. This merely means that the samples in question must be differentiated by microscopic examination, which is no disadvantage to the clinician. The diagnostic sensitivity of 97.1 % is decidedly high, i. e. there is 97.1 % probability that a pathological condition detected by microscopic examination will also be recorded äs pathological by the SYSMEX. At 94.5%, the predictive value of the normal SYSMEX result is also high. This represents the probability that a blood sample recorded äs normal by the SYSMEX will also be evaluated äs normal in microscopic examination.
It can be concluded from the present study that while certain clinical conditions may a priori call for a microscopic blood smear examination, this time-consuming and labour intensive manual procedure can otherwise be omitted from routine haematological analysis. This permits a more economic organization of the haematological laboratory. In the present study, microscopic blood smear differentiation was unnecessary for 310 out of 1000 samples, i.e. 31% of the workload, representing a saving of 80 -100 man hours by using the SYSMEX. This saving is especially important for the stand-by and emergency Services, which are less well staffed.
Many haematological laboratories reduce their workload, whenever possible, by determining only the haemoglobin concentration and the leukocyte count. Compared with this practice, the SYSMEX presents considerably more useful Information, such äs the Proportion of neutrophils and lymphocytes in the leukocyte population, the erythrocyte count, haematocrit, erythrocyte indices, degree of erythrocyte anisocytosis, äs well äs the platelet count. All these parameters are determined at no extra cost in time or personel. Whenever modern analysers are introduced into the haematological laboratory, a special effort must be made to instruct the clinician äs to the informational content of the results produced by these automated maehines. This aim is best achieved by promoting a dialogue between the laboratory director and the clinician. This fourth monograph in a series conceming "Thermodynamics and Biological Processes" deals with questions connected with the emergence of temporal and spatial structures in living units and traces such pattern Formation back to inanimate Systems.
Thennodynamics and Patteni Formation in Biology
Emergence of order in living and inanimate Systems is one of the most fascinating and thrilling topics in modern natural sciences.
This book will be useful for all those biochemists, biophysicists, physiologists and developmental biologists dedicated to the appearance of pattern in living Systems, but moreover to theoretical physicists and mathematicians interested in recent questions of biological thermodynamics and mathematics. The coverage of plant biochemistry has also been greatly expanded. Another new addition is a section on buffers which will be useful to anyone involved in laboratory work. Because of its comprehensiyeness and multidisciplinary nature, we are sufe that you will find it an indispensable reference tool. 
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